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Abstract: As result of faunistic studies from Afyonkarahisar province in central western Anatolia, three new species of the subgenus
Tropogastrosipalia Scheerpeltz belonging to the genus Geostiba Thomson are described and illustrated: Geostiba ahirensis sp. nov. (Ahır
Dağları), G. sandiklica sp. nov. (Sandıklı Dağı), and G. karakusensis sp. nov. (Karakuş Dağları). A key is presented for distinguishing the
new species from related congeners and a map shows the distributions of seven species.
Key words: Staphylinidae, Aleocharinae, Geostiba, Tropogastrosipalia, new species, Afyonkarahisar, Turkey

1. Introduction
Anatolia, which has been under the influence of complex
geological changes, is a rich biodiversity area. At the junction
of three continents, Anatolia or Asia Minor led to the mixing
of biota. Anatolia has east-west and north-south oriented
mountains that can serve as a distribution corridor for
cold-adapted species (Çıplak, 2008; Kaya, 2015). The Ahır,
Sandıklı, and Karakuş Mountains, from which new species
are described in this paper, provide suitable habitats for
these-cold adapted species.
A total of 429 species and subspecies of the genus Geostiba
Thomson, 1858 have been known in the Palearctic Region
(Schülke and Smetana, 2015; Assing, 2016, 2017a, 2017b).
Although the genus Geostiba is one of the most studied taxa of
the family Staphylinidae and 83 species have been described
from Turkey (Anlaş, 2009; Assing, 2011, 2017a; Örgel, 2018),
the fauna still has not been completely revealed because of
the rich biodiversity in Anatolia. Forty-seven of them are
included in the subgenus Tropogastrosipalia Scheerpeltz,
1951 and all of these are Anatolian endemic species.
The vast majority of Tropogastrosipalia species are
known from alpine and subalpine zones (Assing, 2016,
2017a, 2017b). Namely, they are most probably cold-adapted
species. At the same time, the species of this subgenus live in
leaf litter, grass roots, and under stones, so they also have a
hemiedaphic life form.
The main purposes of the present paper are to contribute
to Anatolian biodiversity studies and determine the Turkish
Geostiba fauna.

2. Materials and methods
The field trips of this study were made in the springs of
2014–2015. The descriptions and photographs were made
using a Stemi 2000-C microscope (Zeiss Germany), CX21
(Olympus Japan), and digital camera (Zeiss Axiocam
ERC5s). A Helicon Focus 6 was used for focus stacking.
The map was created using DIVA-GIS 7.5.0.
The terminology and modified key used here follow
Assing (2011). The material is deposited in AZMM
(Alaşehir Zoological Museum, Manisa) of Manisa Celal
Bayar University.
3. Results and discussion
Three new Geostiba species are described as a result of
this study and now the species number has risen to 86 in
Turkey.
Genus Geostiba Thomson, 1858
General morphology. Length 1.7–3.3 mm. Body
from blackish to yellow, lateral margin parallel. Head
approximately as wide as long, eyes usually reduced.
Antennomere II longer than III, IV–X transverse, but IV
occasionally subquadrate, XI approximately as long as or
slightly longer than IX and X combined. Labrum width
more than length and anterior margin straight. Left and
right mandibles symmetric and wide, right mandible
with a small medial tooth. Galea extending beyond apex
of lacinia, apically with numerous fine and short setae.
Maxillary palpi three-jointed, first and second joints long,
the third slender and short. Labial palpi three-jointed,
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ligula divided into two close lobes. Pronotum, elytra,
abdomen, and aedeagus can be shown to vary among the
subgenera of Geostiba.
Subgenus Tropogastrosipalia Scheerpeltz, 1951
Chondrogastrosipalia Scheerpeltz, 1951
Myoposipalia Scheerpeltz, 1951
Diagnosis. Tropogastrosipalia can be distinguished
from other subgenera of Geostiba by the presence of a
spine-like process on male abdominal tergite VII, an
unmodified male abdominal sternite VIII, and a cristal
process in the median lobe of the aedeagus. The similarly
derived morphology of the sexual characters suggests
that this subgenus is most closely related to the subgenus
Geostiba, but it differs from the subgenus Geostiba by
the presence of a spine in the median process on male
abdominal tergite VII (in subgenus Geostiba: the median
process on male abdominal tergite VII with a tubercle).
Tropogastrosipalia differs from Sibiota Casey, 1906 and
Sipalotricha Scheerpeltz, 1931 by the presence of a spinelike median process on male abdominal tergite VII (in
Sipalotricha and Sibiota: male abdominal tergite VII
unmodified, or pair of longitudinal carinae, or weak
median granulum, or sparse granula in posterior half).
In addition, female sternite VIII of Tropogastrosipalia has
very weakly modified setae in posterior margin, but in
Sipalotricha and Sibiota, these setae are distinctly modified.
Also, Tropogastrosipalia is separated from the subgenera
Geostiba, Sibiota, and Sipalotricha by the presence of a
cristal process in the median lobe of the aedeagus.
Geostiba (Tropogastrosipalia) ahirensis sp. nov.
(Figures 1 and 2A–2K)
Type material. Holotype: TURKEY: ♂, “TR—
Afyonkarahisar province, Hocalar district, 5 km NE
Uluköy village, Ahır Mountains, Büyükkavşak Hill, 1810
m, 38°43′08″N, 30°03′48″E, 02.V.2015, leg. Anlaş, Yağmur
& Örgel / Holotypus ♂ Geostiba (Tropogastrosipalia)
ahirensis sp. n. det. S. Örgel & S. Anlaş 2019” (AZMM).
Paratypes (total: 17 exs.): TURKEY: 2♂♂, 6♀♀, same
locality and date as holotype; 1♂, 3♀♀, Afyonkarahisar
province, Ahır Mountains, Büyükhacet Hill, 1908 m,
38°40′32″N, 30°06′15″E, 02.V.2015, leg. Anlaş, Yağmur
& Örgel; 3♂♂, 2♀♀, Afyonkarahisar province, Ahır
Mountains, Büyükhacet Hiil, 1908 m, 38°39′52″N,
30°07′17″E, 02.V.2015, leg. Anlaş, Yağmur & Örgel (all
AZMM).
Etymology. The name “ahirensis” comes from the Ahır
Mountains.
Description. Habitus as in Figures 2A (male), 2B
(female), and 2C (male). Body 2.2–3.0 mm.
Coloration. Head blackish brown; pronotum and
elytra brown; abdominal segments I–V and VII–IX
blackish brown, V–VII black; legs yellowish brown;
antennae reddish brown.

Head. Widest at eye level; 0.95 times as wide as long;
microreticulation shallow; eyes reduced, half as long as
postocular region in lateral view (Figure 2D), moderately
convex in dorsal view. Antennomere I 1.18 times longer
than II, IV–X transverse, XI dilated, and 1.26 times longer
than IX and X combined.
Pronotum. Weakly oblong; 1.10 times as long as wide;
widest in middle; 1.22 times as wide as head; overlap
scutellum; posterior margin weakly convex in the middle;
microreticulation fine.
Elytra. 0.58 times as long as and 1.15 times as wide as
pronotum; lateral margins and near the middle distinctly
elevated; sutural carinae high, elevated and extending about
half length of elytral suture (Figure 2E); microreticulation
less distinct than pronotum; punctation granulose; hind
wings absent.
Abdomen. 0.95 times as wide as elytra; tergites III,
IV, and VII modified (Figure 2F); tergites III with high
elevated median tubercle, extending 2/3 length of tergite;
tergite IV with low elevated median tubercle, extending
length of tergite; process of tergite VII short and stout
in lateral view; apically convex and acute in dorsal view
(Figure 2G); posterior margin of sternite VIII convex,
without modified setae (Figure 2H).
Aedeagus. Median lobe 0.25 mm long (Figures 2I and
2J), cristal process strong, apically acute and parallel to
ventral process in lateral view.
Sexual dimorphism: Pronotum with weak sexual
dimorphism, female pronotum shorter than male
pronotum but both of them have convex posterior margins.
In female elytra the sutural carinae are absent and lateral
margins more weakly elevated than in male elytra. Female
abdominal tergites III, IV, and VII unmodified; sternite
VIII with very weakly modified setae. Distal portion of
spermatheca weakly dilated (Figure 2K).
Differential diagnosis: G. ahirensis sp. nov. is similar
to G. perfodens Assing, 2011, but distinguished mainly
by its different shape of the median lobe of the aedeagus
and sutural carina on the elytra. In G. perfodens, sutural
carinae are very short and indistinct on the elytra and the
median lobe of the aedeagus has a conspicuously broad
and dagger-shaped cristal process. In G. ahirensis sp. nov.,
sutural carinae is noticeably extended in elytra and the
median lobe of aedeagus has a narrower cristal process.
G. perfodens is described from the Sultan Mountains in
Isparta. The mountains are to the southeast of the Ahır
Mountains from which where G. ahirensis was described.
These two mountain systems are separated from each
other by the Afyon and Şuhut plains, and the species of
the subgenus Tropogastrosipalia in Anatolia are restricted
to mountains. Thus, G. ahirensis sp. nov. and G. perfodens
are different species and they are probably each endemic
to one of these two mountains. In addition, G. ahirensis
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Figure 1. Distributions of G. ahirensis sp. nov. (open circle); G. sandiklica sp. nov. (open square); G. karakusensis sp. nov. (open triangle);
G. fodens Assing, 2011 (filled triangle); G. perfodens Assing, 2011 (filled circle); G. burdurica Assing, 2011 (filled square); and G. akiana
Assing, 2011 (filled star).

sp. nov. is distinguished from G. burdurica Assing, 2011
and G. akiana Assing, 2011 by the presence of a median
tubercle on abdominal tergites III and IV and strong cristal
process in aedeagus. The median tubercle is on tergites II
and III in G. burdurica and G. akiana. Also, cristal process
of aedeagus in G. burdurica and G. akiana are projecting
away from ventral process in lateral view and narrower
than in G. ahirensis sp. nov. (Table 1.).
Bionomics: Material was collected under stones in
meadows at elevations of 1810 and 1908 m.
Geostiba (Tropogastrosipalia) sandiklica sp. nov.
(Figures 1 and 3A–3K)
Type material. Holotype: TURKEY: ♂, “TR—
Afyonkarahisar province, Şuhut district, 6 km S Başören
village, Sandıklı Mountains, 2130 m, 38°24′32″N,
30°25′04″E, 18.V.2014, leg. Anlaş, Yağmur & Örgel /
Holotypus ♂ Geostiba (Tropogastrosipalia) sandiklica sp. n.
det. S. Örgel & S. Anlaş 2019” (AZMM). Paratypes (total:
23 exs.): TURKEY: 2♂♂, 9♀♀, same locality and date
as holotype; 3♂♂, 6♀♀, Afyonkarahisar province, Şuhut
district, 7 km S Başören village, Sandıklı Mountains, 2148
m, 38°24′23″N, 30°25′17″E, 17.V.2014, leg. Anlaş, Yağmur
& Örgel; 1♂, 2♀♀, Afyonkarahisar province, Şuhut
district, 4 km W Başören village, Sandıklı Mountains, 1880
m, 38°28′22″N, 30°23′18″E, 17.V.2014, leg. Anlaş, Yağmur
& Örgel (all AZMM).
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Etymology. The name derives from the Sandıklı
Mountains.
Description. Habitus as in Figures 3A (male), 3B
(female), and 3C (male). Body 2.3–3.3 mm.
Coloration. Head dark brown; pronotum reddish
brown; elytra pale reddish brown; abdomen blackish;
legs yellowish brown; antennae reddish brown.
Head. 0.98 times as wide as long; microreticulation
very shallow; eyes reduced, 1/3 as long as postocular
region in lateral view (Figure 3D). Antennomere I 1.26
times longer than II, IV–X transverse, XI dilated and
approximately as long as IX and X combined.
Pronotum. Distinctly oblong; 1.18 times as long as
wide; 1.25 times as wide as head; covering scutellum;
posterior margin convex; microreticulation fine.
Elytra. 0.55 times as long as and 1.12 times as wide
as pronotum; lateral margins not elevated; sutural
carina low and extending about 1/3 length of elytral
suture (Figure 3E); microreticulation fine; punctation
distinctly granulose; hind wings totally reduced.
Abdomen. 0.93 times as wide as elytra; tergites III
and IV unmodified; process of tergite VII short and
stout in lateral view (Figure 3F), narrow and apically
acute in dorsal view (Figure 3G); posterior margin of
sternite VIII convex, without modified setae (Figure
3H).
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Figure 2. Details of Geostiba ahirensis sp. nov. A) Male forebody; B) female forebody; C) male abdomen in dorsal view; D) head in
lateral view; E) male elytra in lateral view; F) male abdomen in lateral view; G) male abdominal tergite VII in dorsal view; H) male
abdominal sternite VIII in dorsal view; I) aedeagus in lateral view; J) aedeagus in ventral view; K) spermatheca. Scale bars: 0.5 mm for
A–C, F and 0.1 mm for Figures D, E, G–K.
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Table 1. Characteristics of G. ahirensis sp. nov.; G. perfodens Assing, 2011; G. burdurica Assing, 2011; and G. akiana Assing, 2011.
Characters of male

G. ahirensis sp. nov.

G. perfodens

G. burdurica

G. akiana

Posterior margin of pronotum

Weakly convex

Very weakly convex

Strongly convex

Broadly convex

Lateral margins of elytra

Distinctly elevated

Extensively impressed

Very shallowly
impressed

Extensively
impressed

Sutural carinae

Highly elevated and
extending about half
length of elytral suture

Lowly elevated and
very short

Moderately
pronounced and
extending along
anterior 2/3 of suture

Weakly elevated and
usually extending along
anterior half of suture

Abdominal tergite II

Unmodified

Unmodified

With median tubercle

With median tubercle

Abdominal tergite III

With highly elevated
median tubercle

With median tubercle

With median tubercle

With median tubercle

Abdominal tergite IV

With lowly elevated
median tubercle

With weaker median
tubercle

Unmodified

Unmodified

Abdominal tergite VII

Short, stout, and
apically convex

Rather short, stout,
parallel and apically
rounded

Broadly triangular,
parallel, convex and
apically rounded

Stout, rather short,
parallel and apically
rounded

Cristal process of aedeagus

Very wide and parallel
to ventral process

Wide and parallel to
ventral process

Narrow and obliquely
projecting away from
ventral process

Narrow and weakly
projecting
away from ventral
process

Distribution

Afyonkarahisar

Isparta

Burdur

Antalya

Aedeagus. Median lobe 0.27 mm long (Figures 3I and
3J); cristal process narrow in lateral view.
Sexual dimorphism: Pronotum, elytra, and abdomen
with sexual dimorphism. Female pronotum distinctly
shorter than male pronotum. Female elytra without sutural
carinae and female abdominal tergite VII unmodified.
Sternite VIII with very weakly modified setae. Distal
portion of spermatheca weakly dilated (Figure 3K).
Differential diagnosis: G. sandiklica sp. nov. is
associated with G. fodens Assing, 2011 (Davraz Tepe,
Isparta). In G. fodens, the posterior margin of the pronotum
is strongly convex in the middle, the sutural carinae are
very narrow and low on the elytra, and the median lobe
of the aedeagus has a very fine cristal process, but in G.
sandiklica sp. nov., the posterior margin of the pronotum
is weakly convex, the sutural carinae are wider and higher,
and the cristal process of the median lobe of aedeagus is
stronger than in G. fodens.
Bionomics: Material was collected under stones in
meadow at elevations between 2148 and 1880 m.
Geostiba (Tropogastrosipalia) karakusensis sp. nov.
(Figures 1 and 4A–4K)
Type material. Holotype: TURKEY: ♂, “TR—
Afyonkarahisar province, Dinar district, 6 km S Okçular
village, Karakuş Mountains, 1960 m, 38°09′42″N,
30°26′11″E, 31.V.2015, leg. Anlaş, Yağmur & Örgel /
Holotypus ♂ Geostiba (Tropogastrosipalia) karakusensis
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sp. n. det. S. Örgel & S. Anlaş 2019” (AZMM). Paratypes
(total: 33 exs.): TURKEY: 16♂♂, 17♀♀, same locality
and date as holotype (all AZMM).
Etymology. The name derives from the type locality of
the Karakuş Mountains.
Description. Habitus as in Figures 4A (male), 4B
(female), and 4C (male). Body 2.4–3.3 mm.
Coloration. Head blackish brown; pronotum pale
reddish brown; elytra yellowish brown; abdominal
segments I–V and VIII–IX reddish brown.
Head. Approximately as wide as long; microreticulation
shallow; eyes reduced; 1/3 as long as postocular region in
lateral view (Figure 4D). Antennomere I 1.16 times longer
than II, IV–X transverse, XI dilated and 1.33 times longer
than IX and X combined.
Pronotum. Oblong and elongated; 1.20 times as long
as wide; 1.22 times as wide as head; completely covering
scutellum; posterior margin distinctly convex, acute in the
middle; microreticulation fine.
Elytra. 0.52 times as long as and 1.12 times as wide
as pronotum; lateral margins and near the middle
well elevated; sutural carinae absent (Figure 4E);
microreticulation shallow; punctation granulose; hind
wings absent.
Abdomen. 0.98 times as wide as elytra; tergites III–
IV unmodified; process of tergite VII short and stout in
lateral view (Figure 4F); wide and apically weakly acute in
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Figure 3. Details of Geostiba sandiklica sp. nov. A) Male forebody; B) female forebody; C) male abdomen in dorsal view; D) head in
lateral view; E) male elytra in lateral view; F) male abdomen in lateral view; G) male abdominal tergite VII in dorsal view; H) male
abdominal sternite VIII in dorsal view; I) aedeagus in lateral view; J) aedeagus in ventral view; K) spermatheca;. Scale bars: 0.5 mm for
A–C, F and 0.1 mm for D, E, G–K.
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Figure 4. Details of Geostiba karakusensis sp. nov. A) Male forebody; B) female forebody; C) male abdomen in dorsal view; D) head
in lateral view; E) male elytra in lateral view; F) male abdomen in lateral view; G) male abdominal tergite VII in dorsal view; H) male
abdominal sternite VIII in dorsal view; I) aedeagus in lateral view; J) aedeagus in ventral view; K) spermatheca. Scale bars: 0.5 mm for
A–C, F and 0.1 mm for D, E, G–K.
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Table 2. Characteristics of G. sandiklica sp. nov., G. karakusensis sp. nov., and G. fodens Assing, 2011.
G. sandiklica sp. nov.

G. karakusensis sp. nov.

G. fodens

Convex

Distinctly convex

Strongly convex

Not elevated

Well elevated

Not elevated

Sutural carinae

Low and extending about 1/3
length of elytral suture

Sutural carinae absent

Abdominal tergite VII

Short and stout in lateral view,
Short and stout in lateral view,
wide and apically weakly acute in narrow and apically acute in
dorsal view
dorsal view

Characters of male
Posterior margin of
pronotum
Lateral margins of elytra

Very narrow sutural carinae
extending along anterior 3/5–2/3
of suture
Short and apically acute, in lateral
view suberect and stout in dorsal
view

Cristal process of aedeagus Weakly broad

Fine

Very fine

Distributions

Afyonkarahisar

Isparta

Afyonkarahisar

dorsal view (Figure 4G); posterior margin of sternite VIII
distinctly convex and apically acute in dorsal view, without
modified setae (Figure 4H).
Aedeagus. Median lobe 0.26 mm long (Figures 4I and
4J); cristal process narrow in lateral view.
Sexual dimorphism: Pronotum and abdomen with
sexual dimorphism. Pronotum in female shorter than male
and abdominal tergite VII in female unmodified. Sternite
VIII with very weakly modified setae. Distal portion of
spermatheca weakly dilated (Figure 4K).
Differential Diagnosis: G. karakusensis is closely
related to G. sandiklica and G. fodens. In G. karakusensis
sp. nov. the lateral margins of the elytra are highly
elevated, sutural carinae undefined, manica interiecta of
spermatheca and cristal process of aedeagus narrow, but in
G. sandiklica sp. nov., the lateral margins are not elevated
and sutural carinae are pronounced on the elytra, and
manica interiecta of spermatheca and cristal process of
aedeagus are wider than G. karakusensis sp. nov.
G. karakusensis sp. nov. differs from G. fodens mainly
by the different shape of the median lobe of the aedeagus
and the sutural carina on the elytra. In G. fodens, the
median lobe of the aedeagus has a very fine cristal process
and the sutural carinae are pronounced on the elytra, but
the cristal process of G. karakusensis sp. nov. is wider than
that of G. fodens and the sutural carinae are absent in G.
karakusensis sp. nov. (Table 2).
Bionomics: Material was collected under stones in a
meadow at an elevation of 1960 m.
Key for separation of new species from related
congeners
The key to related congeners in Assing (2011) is
modified as follows:
1. ♂: abdominal tergites III–IV unmodified ............... 2.
- ♂: abdominal tergites II–IV with median tubercle ..... 4.
2. ♂: median lobe of aedeagus with very fine and short
cristal process. Isparta (Davraz Hill) ......................................
............................................................. G. fodens Assing, 2011

- ♂: median lobe of aedeagus with longer and stronger
cristal process ........................................................................ 3.
3. ♂: lateral margins of elytra weakly elevated, sutural
carinae noticeable, manica interiecta of spermatheca
and cristal process of aedeagus broad. Afyonkarahisar
(Sandıklı Mountains) ........................ G. sandiklica sp. nov.
- ♂: lateral margins of elytra more highly elevated,
sutural carinae undefined, manica interiecta of spermatheca
and cristal process of aedeagus narrower. Afyonkarahisar
(Karakuş Mountains) ................... G. karakusensis sp. nov.
4. - ♂: abdominal tergites II, III with median tubercle ..
................................................................................................. 5.
- ♂: abdominal tergites III, IV with median tubercle ..... 6.
5. cristal process of aedeagus narrow and obliquely
projecting away from ventral process in lateral view.
Burdur (Çeltikçi geç.) ................ G. burdurica Assing, 2011
- cristal process narrow and weakly projecting away
from ventral process in lateral view. Antalya (Akdağlar) ....
.............................................................G. akiana Assing, 2011
6. ♂: sutural carinae very short and indistinct, median
lobe of aedeagus with conspicuously broad and daggershaped cristal process. Isparta (Sultan Mountains) .............
....................................................... G. perfodens Assing, 2011
- ♂: sutural carinae long and noticeable, median lobe
of aedeagus with narrower cristal process. Afyonkarahisar
(Ahır Mountains) ................................. G. ahirensis sp. nov.
Nomenclatural acts
This work and the nomenclatural acts it contains have
been registered in ZooBank. The ZooBank Life Science
Identifier (LSID) for this publication is urn:lsid:zoobank.
org:pub:962E2A71-F401-4F23-8569-D5D7F93052D3 and
for the new species are urn:lsid:zoobank.org:act:5896D5EFE60E-4676-B9D0-EF0A9313B52A,
urn:lsid:zoobank.
org:act:CCCA4410-E446-456E-83C3-DEADE74112DD,
and
urn:lsid:zoobank.org:act:04A2BD2A-A4CE-4000BA93-1D59638001D1.
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